Differential role of TGF-beta1/bFGF and ET-1 in graft fibrosis in heart failure patients.
Collagen overproduction characteristic for dilated cardiomyopathy (DCM) is coregulated by endothelin (ET)-1, transforming growth factor (TGF)-beta1, basic fibroblast growth factor (bFGF) and matrix metalloproteases (MMPs). Whether these molecules affect grafts transplanted to heart failure patients is unknown. In 67 idiopathic DCM patients, 31 patients with ischemic cardiomyopathy (ICM) and 16 controls, the myocardial bFGF, TGF-beta1, pro-collagen (PrCol) type 1 (PrCol1-alpha1, -alpha2) and MMP expressions were examined using real-time RT-PCR or Western blotting. mRNA expression was measured in grafts for 1 year. TGF-beta1/bFGF stimulation or gene silencing was used to examine their effect on collagen synthesis in cardiac tissue cultures. TGF-beta1 and PrCol1 were upregulated in DCM only, while bFGF was upregulated in both groups versus controls. TGF-beta1 downregulated MMP-1 and upregulated collagen 1, whereas bFGF upregulated MMP-13 in DCM tissue. Post-transplant PrCol1-alpha1, -alpha2 and ET-1 mRNA increased over time in grafts of DCM patients only, while other factors returned to control baseline levels in DCM and ICM. These data indicate that cardiac transplantation corrects the dysregulated TGF/bFGF/MMP-1/MMP-13, but not the excess collagen and ET-1 synthesis in cardiac grafts transplanted to DCM patients. ET-1 might be a major pathologic trigger for graft fibrosis in DCM.